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I 
PURPOSE 


As modern industrial civilization becomes increasingly dependent 
on petroleum and the products derived therefrom, and as victory in global 
war comes to depend more and more on superior comand over petrolem 
supplies, the study of petroleum supply and dezend assumes an increasing 
importance. 

The author planes in this thesis to make a brief survey of the 
petroleum supply and demand in the Western Hemisphere and of latest trends 
eni developments, The express purpose of the study is to examine the 
factors influencing petroleum supply ond demand within the Nemisphere 
ami to asseas the prospects for maintaining a favorable balance of supply 
during the next few years. 
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it 
IMPORTANCE OF THE SUBJECT 
OPINIONS REGARDING FUTURE PETROLEUM SOURCES IN THE UNITED STATES 
TRENDS 


RECENT DEVELOPMENTS AND 
GRYERAL INTRODUCTORY COMMENT 
REMARKS 


In a "Report of Investigation of Petrolewn in Relation to National 
Defense =~ 1947" the Honorable Dewey Short, in speaking of the petrolew 
future of the United States, concluded that "It may take about ninety years 
to fini our remaining undiscovered of1, with probably some two thirds of it 
found in the first half of the period or within forty five years." This 
statenent, if reasonahly wen, ta noted by Bugene Ayres in his recent book, 
“Energy Sources ~ The Wealth of the World", to infer a production of not 
more than one billion barrels a year for the United States approximately 
some twenty years from now, This amount of production, moreover, equals 
lees than one half of the current United States amual requirerent end would 
undoubtedly be equivalent to a considerably smaller percentage of total 
United States requirements at that future time, Even more important, however, 
is the fact that the basic assumption implies an attainment of peak 
production of crude oi] in the United States sometine between the years 
1955 ami 1960, with only the unlikely possibilities of either a reduction 
in eurrent rate of demand or of a major policy change, which would permit 
a substantial increase in the rate of of1 importation into the United 
States, ae the factors which could postpone this date of peak production. 
Gradual decline in United States production must inevitably follow this 
peake 
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Important to amy overall consideration of future United States 
petroleum supplies ia the current and widely held opinion that unless an 
wilikely asount of political pressure is applied 4t must be asewned (for 
planning purposes at leset) that large scale conversion of coal to of) 
will not be undertaken in the United States until such time as petroleun 
from domestic sources plus adjacent foreign supplies (1.6. Yenesuela and 
Ganaca) san no longer meet Unitet States demand. In aidition, many 
mathorities believs that economic considerations will postpone of] shale 
development on any major scale in the Unite! States until some time after 
the processing of coal has been undertaken. One line reasoning for the 
wilikeliheed of eerly large scale of] shale development is that mining of 
ofl shale in Sectlani (the only plonseer country where shale mining has not 
been discontinued) hae showm that little incentive for research ami develop- 
ment exists in a subsidised industry in which the profits are nominal and 
fixed by governsent.> Other adverse factors ere diffieulties of mining, 
objectionable odor, impurities, ani the fact that Unite! States shale 
deposits ovour in relatively inaccessible ami arid regions. One additional 
supplesentary domestic source of supply of liquid fuel whieh 1s now being 
utilised to a limited extent, 1s the conversion of natural gas. However’, 
recent nationwide expansion in the regular use of natural gas plus sound 
economic considerations would sea to make any large scale development of 
gas as a source of liquid fuel highly improbable. it is evident in general 
that a principal obstacle te the use of any alternate source of supply for 





1 "inergy Sources ~ The Wealth of the World®, Ayres ami Searlot 
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liquid fuel in the United States lies in the very real economic advantages 
whick accure from using the cheapest fuel available. Increasing United 
States imports from western lawisphere sources must for this reason be 
conceded to be highly probable. 

the issue of conserving westurn Hemisphere and especially United 
States of] resources for a possible emergency stili remains an unsettled one. 
The political and econanic ramifications of a national congservation-control 
policy are many end of such great magnitude and the wisdom and feasibility 
thereof so questionable as to make any early measures in thia direction 
rather unlikely. A private report by Kallace Fratt to the Kational Security 
Reseurees Hoard, which report hae not been published, "is said to recommend 
cutting U. ©. domestic production 20 per cent under maximum efficient rate 
and importing the difference, fuch a program it is argued by its proponernte 
would provide a breathing spell which would allow the U. %. damestic industry 
to build up its crude reserves to a safer level from the standpoint of 
National Defense." Although the details have not been disclosed, a program 
eof this nature would geem inevitably to require some form of government 
subsidy and to pose great difficulties of traneition and administration, 
besides being of questionable overall wisdom, iLvidence of some recent 
industry thinking possibly in this direction, however, is contained in The 
Standard Of] Company of California's 1951 sepert to Stockholders which notes 
that, “The United States, the world's largest producer of petroleum products, 
draws disproportionately upon ita domestic oil reserves as compared with produce 


tion from the world's total reserves," 





legrabian Oil - America's Stake in the Middle Bast", Hikesell 
and Chenery 
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A recent. report by the National Petroleas Council, entitled 
Petroleum Froiuctive Capscity 1952", conteine the latest conprehensive 
investigation of present and probahle future petrolem productive capacity 
art avallebdlity in the Unitet States ani throughout the rest of the world 
an interpreted ty leading mauwbers of the Unitel States ofl industry. Its 
conclusions axe broadly optinietic and because of the authoritative character 
of the report they mist ve acoorte! considerable respect. The qiestion as 
to whether the world can go on consuming petroleum at the present ementing 
rate without bringing world reserves dangerously low is very carefwily 
exaxinet, (World production in 1991, for example, was 4.5 billion barrels 
ani is likely to be double that within 15 years). The enewer by the 
Comeotl io a qualified affirmative one. 

While the fact that proved reserves have kept pace with expending 
production is certeiniy indisputatle it wuld herdly sean, to the writer, 
that thie tn iteelf provides full anit complete justification for assuming 
that they will continues to do 8047 In the report, careful calculeted 
eatinates, basel on detellel geological evtinshen, are given by the National 
Petrolews Counell te qupport thelr conclusion that in all probability there 
ia moug) of3 in the grout to meet the world's needs for the foreseeable 
future ani accordingly any decline in availability will not be because there 
are ineufficient petroleu deposite left. However, as note! succlnetly by 
the “Petroleum Times", isme of May 30, 1952, “Other factors could produce 
euch a decline. O11 in the ground is not the same thing as of] in eupply 
lines. It may become increasingly difficult and expensive to exploit it." 





1 Thies doubt ie emresend primarily because world reserves are a 
finite quantity emi secondly because of the fact that the portion of un- 


diecovered reserves held in stratigraphic type trape will in all Likeli- 
hood prove more difficult of discovery then the structurally held oll, 
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However, the Council appears confident in the Neport that technological 
probleas will not prove insuperable. Only two possibilities are mentioned 
as likely to affect continuing expansion in the use of petroleum, namely, 
growing campetition fram new alternate sources of power such as atomic 
emergy or solar energy, and secondly, but far more important, the pos- 
sible failure of econonic incentive or of equipment supply. A great 
deal of emphasis is placed by the Report on the importance of a favorable 
economic climate if future ofl supplies are to keep peace with expanding 
need. This aingle factor umtoubtedly holds a major key to the future 
adequacy or inadequacy of world of] supply ani especially to the future 
development of aupply in the Western Hen sphere. 

Petrolew exploration during 1951 is reported to have reached 
the highest level worldwide since World War It and as a result total proven 
crude reserves have now passed the one Inmdred billion barrel mark for the 
first time in history, At the beginning of 1952 total world reserves stood 
at. 100,477,560,000 barrels, representing a gain of more than 6 billion 
barrels over the previous year or an increase of 6.6 percent. World crude 
oll production for the same period is reported likewise to have surpassed 
all previous resords with 1951 output reaching 4,507, 045,000 barrels. 

This production reflects a rise of some 450,660,000 barrels over the 
previous record year (1950) or an increase of about 10 percent. It is to 
be noted that the 1951 increase in world production exceeded the 1951 world 
reserve increase percentagewise. 

Evidence of the rapidly increasing importance of crude oil as a 
world commodity is gained from recent figures of the worldwide shipbuilding 





1 World 011," February 1992 Issue 
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program now urnierway in which a recor! manber of tankers are being built. 
hecording to the American Bureau of Shipping there were wider construction 
or on order as of Jarnary 1952 in the principal shipbuilding countries out~ 
side Russia some C41 tankers totalling 6,094,445 gross tons. This, more- 
over, is weice the gross tonnage which was under construction in Jamary 
1991, nemely, 4 027,149 gross tons or 357 tankers, In both periods 

tanker tomace exceeted thet of all other vessels by a wide margin. 

Some indication of the growing importance of petrolem as a world 
commodity is gained also from the 19591 finencial report of the Standard 
O11 Company of New Jersey. This company earned more in 1951 then any 
other corporation in the world, $%2¢ 60,799. Of this amount, companies 
oitside the United States accounted for approximately $320,000,000, or 
about 60 nervent of total consolidated net income. 

Thet ofl is today intimately tied up with all major considerations 
of national defense is well known. Secretary of Defense Forrestal in 194 
publicly acknowleiged before an open hearing of the Armed Services Committee 
of Congress that in the event of war we must have at least 2,000,000 
barrels a day more production than the United States was then capable of 
producing. 

Today constantly expanmling operations in all branches of the oi] 
industry attest to an increasing and vital worldwide significance for 
petroleum comparable only to its military elenificance. Further, the United 
States petrolem industry holds undisputed world leadership in these opera~ 
tions, the most pertinent and dynamle aspects of wich stem largely from 
vasle economic law, namely that world supply end demand are not static and 
accordingly not in perfect equilibrium. Only by the study of current economic 
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trends, moxeover, do further changes in worid marretw amd provable future 
industry requirescnte become apparent. In acdition, a contrelied defense 
type economy ie now evolving in the United States. in thie type of econony 
it seems highly likely that the seozraphic location of further additions to 
and changes in world reaesvee wili be influenced to an increasing extent by 
military considerationo derived in large part from the study of trends and 
developments, especially those in the western Hemisphere, It seens certain, 
in any event, that these trends together with overall United States emergency 
requiresents viewed in the broacer light of world supply and the needs ef our 
actual and potential allies will have great importance. 

That the stucy of current trende in supply anc demand hae not 
received nor required in the past the attention it is likely to receive in 
the future is largely e result of the temporarily restricted developaent in 
world petroleum economy stessing out of etringency of supply during the war 
years. This development should now proceed at an accelerated pace. 
Secondly, the unstable political and economic conditions which existed in 
many countries following World war i] have now in large measure been 
Glimincted through the "Marshall Flan”, The Defense alliance of NéiT0 
(forth Atlantic Treaty Organization), and by various treaties. 

Certainly, it is only with full recoprition of a1) factors in the 
worldwide cetroleu picture that strategic defense planning as well as 
industry planning can now preceed. iInie planning fe cbviously complicated 
by factors of growing economic nationaliam, the continuing scarcity of 
dollars in international markets, and by an increasing requirement for 
location of expenaive refineries in many foreign areas where economic 
considerations alone no longer ruie. Thia situation, which will undoubtedly 
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contimie, is only one very good reason for the establishment of the Petrolem 
Administration for biden, the United States Govarmment Organization, which 
is charged with mobilication responsibility for petrolew ani with helping 
the nations of the Western World obtain adequate petroleum supplies. Howe 
ever, it. is certainly the very considerable postwar rise in the demand 
curve for petroleum products which has occurred in the United States, por= 
tending as it does a probable growing depemience on foreign of1, which today 
mast constitute the one major factor in all industry and mobilization plan- 
ming. This plaming must now give considerable attention to KATO countries 
ani to Western Henisphere military end civilian needs as well. 

Thie thesis ie based upon a general statistics study of the 
petroleum pleture in the Western Henlephere and upen considerable reading 
of the industry and business literature, especially that pertaining to the 
question of future supply and to basic financial aspects. The subject wae 
selected, first, because it is obviously limossible to comprehen fully the 
petroleum situction in the United States without taking into aecount the 
rest of the henlsphere ot, secondly, because of ita vital importance from 
a military viewpoint, In 1951, 27 pereent of all crude of] produced in the 
Western Heanisphere wes produced outside the United States ani 17 percent of 
the total demand for petrolem in the healsphere was other than United Stetes 
demami. The United States is bound by treaties ani econanice to the nations 
of the Western Hemisphere and in the present state of economic development 
of these countries it is to our interest as well as theirs that an adequate 
oil supply be avallable to then. 

This introduction has been intended to provide a background of some 
important aspetts and considerations and to note the magnitude end complexity 
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of future planning, ae well as to show future trends. World of] demand 
continues to rise at an astonishing rate and even a cursory examination 

of the world political scene will point up the military significance of 

a petroleum supply within the Western Heulephere capable of meeting Western 
Heniaphere denanis. 

As regards future Western Henisphere supplies, the late Secretary 
of Interior, Harold L. Ickes, speaking in 194 said, "In the future undoubted- 
ly exploration with the drill will extend down the great geological basin 
which stretches fron Eastern Venesuela 2long the east flank of the Andes 
through Colombia, Boustor, Peru, and Bolivia, and it is from these sources 
that large quantities of o11 will be derived for the Western Henisphere, 
Prospects are aleo good for future discoveries in Mexico, parts of Argentina, 
ami the island of Trinidad. Secretary Ickes predictions can be backed up 
of course with a great deal of favorable geological evidence and also by 
discoveries wrich have been made since then. In the same article, however, 
it might be noted, the Secretary also mentioned that Canada “has a relatively 
enall ancunt of o11." This statement fortunately is being proved quite wrong, 

It i@ recognised that many facts can be looked at from different 
points of view. Also that the petrolewn picture in the Western Henisphere 
camot be entirely disassociated from the world picture. However, today 
militery considerations are umieniably taking the place of pure etoneny to 
an increasing extent. Aecordingly, the premise that Middle East 011 will 
supply Europe's needs in the immediate future thus indirectly conserving 
Western Heaniephoare reserves has been asgmed, All ctatistics appearing 





1 "We're Running out of 011," American Magazine, January 19+ 
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4n the study which are not otherwise identified have been obtained from one 
or more of the following wmrestricted sources: Petroleum Administration 
for Defense publications ' statements of officials of the Petrolew Adminis- 
tration for Defense, various newspaper releases by the Petroleum Adminis~ 
tration for Defense, and lastly from the two publications, "Petroleum 
Productive Capacity 1952", A Report of the Hational Security Council, ani 
SPetrolem Facts and Figures 1950", «a publication of the American Petroleum 
Institute. 

The main part of the thesia consists of a gmeral discussion of 
the entire heniephere followed by coverage of the five most important 
Western Hemisphere producing countries, exclusive of the United States, 

Other South American countries are then discussed together and finally 
conclusions reached are eet forth, Effort has been made to present a clear 
and comprehensive although adeittedly brief picture with discussion confined 
to what seen the more important points. However, since much selection, 
aterepehatian, emi elimination are involved in the study and presentation 

of any subject, it is undoubtedly true that this in itself ie a factor tenting 
to influence the reader. Yor this reason significant statistical data for 
Canada, Veneguela, Mexico, ari Colombia have been preserved in appendices 
together with sane other recent data deaned pertinet to the study, This 
will assist the reader to make hia om further study or interpretation of 

any portion of these date eas desired, Retention of the statistics, it was 
felt, would permit ready reference and further augmentation or marshalling 

of facts at a later date, and serve as an aid in arriving et more comprehen 
sive, detailei, end wiioubtedly more correct views, Statistics by thenselves, 
however, lack meaning. It ie ory when considered in the wcertainlight of the 
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times, economically, politically, and socially speaking, that they gain 
their true significance. Neglect of these factor has invalidated many 
past assumptions and predictions statistically derived. 

In general it can be said that petroleum statistics for many 
Central. ard South American countries are not complete, in some countries 
the goverment does not permit thelr release am companies operating in 
these countries are reluctant for obvious reasons to provide information. 
Fortunately, the importance of these countries to the overall Western 
Henisphere picture is not great at the present time, All statistics which 
have been used are considered to be authoritative and to provide the best 
overall measure of developments. Ho accesa to classified information of 
any sort has been had in the preparation of this thesis. Views expressed 
are those of the writer and should in no way be construed as "official" 
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iiT 
GENERAL STATISTICS 


The astronenical growth in demand for petroleum producta which has 
occurred in the United States is wall illustrated by the following data 
obtained from American Petroleun Institute sources: 


(In thousands of 

berrels per day) a 6k 
Totel denani 4 369 59308 75453 
Total supply 6,539 5,38. 7,556 


Included in demand 
and supply totale 


Reports (denand) 298 500 357 
Imports ( supply) 266 311 903 
Net imports (~) 32 (-) 169 BNE 


In the above table, if imports are subtracted fron supply ani 
exports from demami, the 1951 balance for the continental United States 
becomes - Supply 6,653,000 barrels per day ~ Demand 7,096,000 barrels per 
day. Our shut in crude of] productive capacity (about 10 percent) is 
capable of filling this deficit. The pipeline space to move this additional 
erude to refineries ani the availability of refinery capacity in the right 
locations are questions, however, not so easy to answer, the principal 
factors being of course steel supply end time. The main purpose hers, 
nenever, ie to show that the United States is today a net importing 
nation and has been since 1948, According to the United States Bureau of 
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Mines, United States crude production in 1950 amounted to 1,973,57%,000 
barrels ami reached 2,244,529,000 barrels in 1951. Moreover, United States 
net imports of crude and refined products, taken together, decreased in 
1951. Imports in 1951 exceeded exports by 153,193,000 barrels as canpared 
with an excess of 198,124,000 barrels (imports over exports) in 1950. 
These latter statistics are encouraging at least in showing that United 
States dependence on foreign sources does not appear likely to becone 
major within the immediate future, or likely te get out of hand with 
respect to tanker availability. 

Other encouraging signs in the Western Hemisphere during 1951 
were new discoveries in the Willisten and Uinta Dust end also in Texas, 
the extensions to known fMlelds in Penmaning where some 190 new produeing 
wells were completed, the opening up of a new area in Colombla, ani an 
impressive increase in the total number of producing wells in Canada from 
GA to 1,140. Moreover, the current production situation in the Western 
Heaisphere, exclusive of the United States, has been recently summed up 
by a Petrolew: Advinistration for Defense official (W. H. Farrand) in a 
Petrolem Administration for Defense news release of 23 June 1952 to be 
as indicated on the following page. 
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Canada 225 ,000 to 300,000 
Venezuels 1,800,000 

Mexico 227 4000 
Colombia 105,000 

Peru 3,000 
Argentina 68 ,000 
Trinidad 56,000 

brazil 2,000 

Cuba 300 

Br. Honduras Little er none 
KL Salvador Little or none 
Honduras Little or none 
Guatemala Little or none 
Costa Rica Little ox none 
Panama Little or none 
Keuador 7,200 
Bolivia 1,500 

Chile 1,500 
Uruguay Little or none 
Paraguay Little or none 


iS 





A high discovery rate for years. 
Gan reach 2,000,000 B/D. 
Mere preduction only from new discoveries. 
Probably has sane more oil to be found. 
Some campanies may drill for more oll. 
Small prospects and holds monopoly on 
ofl exploration. 
Ho forecast possible. 
Could becase important producer, but 
ofl is a goverment moncpoly. 
Test. wells being drilled that may tell 
future. 
Has o11 seepages; wells have found no oil. 
Poor's 
Poor. 
Poor. 
— a ot ores wells have four 
M OliLe 
Test. wells have found no oil. 
Hot too bright, 
There is o11 to be found. 
Unfavorable, ami drilling under goverment. 
Unencour 


Recent tries for ofl failed. 


Crade ofl reserves in thousands of berrele as of 1 January 1951 
and the ratio of reserves to current production were as indicated for principal 
producing comtries of the Western Hesisphere: 


Ratio 
Canada 1600 32.6 
Mexico 1400 1803 


America 29125 12.3 


South America Ratio 
Colombia 11.6 
Venezuels 10000 16.1 
Chile 35 40.0 
Brasil (potentiality) 
Argentina ae 1305 


The above ratios contrast rather sharply with the ratio for world 
reserves, the present 102, 320,000,000 barrels of world reserves being equivalent 
to an overall or worldwide ratio (reserves to current production) of 24.0. 

It is intenied to concentrate thie study statistics wise on 
countries of the Western Helsphere exclusive of the United States, and 
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therefore the mention of only the following additional United States statistics 
will be made. As of 31 December 1951 average crude oil capacity of United 
States refineries amounted to 7,462,000 barrels per day and the Petroleum 
Administration for Defense estimate of United States demestic availability 
eof crude and natural gas liquids (based on estimated maximm efficient rates 
and excluding the United States Naval Petroleum Reserve No, 1) stood at 
7,692,000 varrels daily. A further and very pertinent factor in relation to 
the United States petroleum picture is that during the first 70 years of 
United States production we added 0.7 barrel to our reserves for each barrel 
of of] produced and an average of 0.6 barrel has been added to United States 
reserves for every barrel produced during more recent years, The dynamic 
aspects of a free competitive economy are nowhere better illustrated than by 
these two significant figures. Certainly, they provide primary justification 
for continuation of reasonable economic incentives to an industry in which 
risks involved in the discovery of new supplies, ami the total investment 
capital retired are both very great. 

As of Jamary 1951 the productive capacity of Canada and the 
other countries of the Western Hemisphere less the United States in/barrels 
per day is given to be as follows: 


Reserve 
Productive Productive 


a sane LOGUEEION Capacity 
Crude at.Gas All Crude WNat.Gas All Crude All 


Liquids liquids Ql Oils 
Canada 165 2 167 95 2 97 70 70 
Latin America £2130 22 2152 2126 22 gre 4 4 


Total 2295 2h 2319 2221 oh 22h5 74 74 
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The trend of Western Hemisphere procuction and Western Hemisphere 
demand in thousands of barrels daily excluding the United States is as shown 


below: 
Lear Production Demand Balance 
1936 &59 Lge By et 
1946 Lae 626 620 
1947 1606 933 673 
ighé 1779 Lote 730 
1949 1615 1093 722 
1950 2056 1237 $19 


The maintenance of a favorable Hemisphere balance, although small 
when United States import requirements are subtracted, is certainly an en- 
couraging sign. However, in the years ahead it appears very likely that 
United States requirements will absorb the major share of this surplus. 
United States net imports for 1951, for cantifee, reached 546 thousand 
barrels daily and despite the fact, already noted, that there was a decrease 
for 1951 in net imports from the high of 1950, operation of basic economic 
factors would seem to make this reversal of trend merely temporary at best. 
In fact there is always the possibility that the whole Western Hemisphere 
may become a net importer of oil, (although likely only temporarily). One 
ever present reason for such a possibility is not difficult to understand. 
Be T. Brooks, an American petroleum chemist, has made a tentative productive 
decline estimate for all United States fields as of the recent war years. 

In his book, "Peace, Plenty and Petroleun", he states that in the United 
States the declining rate of productibility for each one billion barrels of 
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current production at that time and in the absence of new discoveries or 
developments could be assumed for planning purposes to be of the magnitude 
of about 100 million barrels each year for the first two years, then at 75 
million barrels fer each of the next two years ami finally at 50 million 
barrels per year for the folleving eight years. In other words it is 

vital that new sources of production be constantly developed if a production 
margin is to be maintained in the face of expanding demand. If new dis- 
coveries were to cease entirely supply drops rather quickly to about half 
the initial figure and then contimes to decline more slowly for many years. 
Moreover, such e decline rate can be assumei for production throughout the 
Western Hemisphere, Exhaustion, however, is en absalute never reached since 
even the older fields will continue to produce a little oii for many years. 
All of which means that the rate at which o11 can be produced is funianmtal- 
iy depemient upon the finding of new flelds. 

The above explanation provides the reason that, begiming 1 duly 
of this year, the Petroleum Administration for Defense Program very signifi- 
cantly calle for drilling by 31 December 1955 approximately 40,000 wélls in 
the United States and 10,126 in foreign areas. In the forelg areas the 
10,126 wells will include 4020 to be drilled in Canada end 6106 in other 
foreign areas. Of the latter figure 5250 ere to be development walls with 
62 percent of these in the Western Hemisphere; and 65¢ will be exploratory 
wells with 69 percent located in the Western Hexisphere. Thie impressive 
foreign drilling program is expected to increase producibility by a net of 
€67,000 barrels dally by the end of 1953. Presumably the assumption can be 
made conservatively that approximately 60 percent or about 500,000 barrels 
deily of this net increase is to be obtained in the Western Hei sphere, 
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However, the vital importance of steel to this picture further suggests 


that as a result of the United States Steel strike the gains from this 


program may well be less than anticipated. 


The increase in preduction as 


predicted by the National Petrolewm Council for the Western Hemisphere by 


the end of 1953 is,for exampls, considered to lie within the range of 


268,000 to 466,000 barrels daily. A mean of the National Petroleum 


therefore 


Gouncil figures would seem/a more likely prediction, 


Comparative data as to cumulative production, proved reserves, 


and estimated ultimate total production for the Western Hemisphere from 


figures by L. G. Weeks as published in 1948 and as modified by C. F. 


Moulton in 1950, in billions of barrels are quoted below: 


United States 
Balance N. A. 
Total Ne Ae 


Venezuela 


Balance S. A. 


Total S. A. 


Cute 
38 69 

2.6 
41.5 


50 
17 
607 


Proved 


24.7 


3.0 


27 ef 


905 
1,0 
10.5 


Est. Ultimate 
110.0 


40.0 
150.0 


40.0 


&0.0 
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IN THO WESTON MEMISPHENE OUTSIDE THE UNITED STATES 


Ae Caenada* 


Production of of) in Cansia dates back to 1660 when the commercial 
production of all in the provinces of Ontario first began,axi elthough drii- 
ling has uot oecurred at a high rate in eastern Canela in recent years, 
there are now 16,000 wells in that region. Canadien Parliement member, 

Cy E. Mickle, recaitly amouncel, moreover, thet millions of dollars will 
be poured inte a search for netural gas arm! o11 in the maritime province of 
Nova Scotia during the next few years. Other recent ammouncementes have in- 
cluded the intent to search for oil om Anticosti Island in the Gulf of 
Ste Lawrence ani at St. Paults Inlet on Hewforvilend!s West Coast. 

It tagnmewn, Western Canada whieh is now claiming chief attention 
with an industrial and cormercial stimulation heretofore lacking in this part 
of Canaiea, This area was openel to of] production in 1936 with the Turner 
Valley discovery but it was not until 1947 when Leduc wee brought in that 
drilling activity on a large seale began. The following year the Red Water 
and Voodbend Melds were added andi the preset boom commenced. Western 
Caneda is now one of the most active oil exsloration areas in the world, 
At end of 1949 more than one hutret Cenaiian and United States companies 
were doing active exploration work in provinces of Alberta, Saskatchewan, 
ent Manitoba, ant a total of 105 geophysical parties vere working in these 
OFGR8. 

* See Appendix I 
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of 234 exploratory walle drilled in 1950, a total of 14 becene 
muccessful of] wills, 16 were gas walle end there was 1 gas distillete pro- 
ducer, for a success ratio of 26.9%. Moreover, the relative shallow depth 
to producing horigone means cheap drilling costs, en extremely important 
development factors The Gonetien guverment, wiieh euntrole seme 98 pore 
cent of the subsurface lant rights, leness tracts for Di~year tems ot 0 
$1 per acre rental fee. epeseer, Maeve 18 currently mp capital gatun tax 
to restrict development, 

Canala at present requires about 375,000 barrels of crude per 
day to be self euffielent. Dally crude production as of June 1952, according 
to the Petrolem Administration for Defense, is estimates at from 225,000 to 
300,000 barrels ant Canadate potential 1s Likely very elese to 100 percent 
of reqilreseits eat the present tine, Reverer, trensportetion for Prairie 
Province C1 ie currently the limiting factor in production. As a result 
of the high cost of rail transportation one pipeline 1,127 miles long hes 
already been completed fran Edmonton, Alberta to Superior, Wieconsin. 
Lake tenkers carry the crude from Superior to refineries at Sarnia ami 
Toronto, Ontario, These refineries are capshle of uging 70,000 barrele of 
tiie crude a day with expansion in capecity planned. A second pipeline to 
carry o11] to the West Coast 1a now unter construction and lines to carry 
natural ges to Dritiah Colombla and to the Northwest. section of the United 
States are also plamel. The Trans Mountain 011 Pipeline being driven 
through the Rocky Mouttains wiil carry Alberta ol] to the Pacific Cozst. 
the Line, cbout 700 miles in length, will be finished in 199% and is to 
have a capacity ef 200,000 barrels a day. Probably a considerable portion 


delivered 


of this West Coast/crwie will eventually fini ite wy via water transhipsent 
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to California refineries. Other pipeline construction recently snnomeed 
includes a line to be built by Canatian Gulf Pipeline Company, a subsidiary 
of the United States Gulf O11 Compeny. This line will run from the Fenn, 
Big Valley,/SattLer O12 Fields to Edronten, Alberta, Initial capacity will 
be 35,000 barrels a day. 

Since 1947 ofl. reserves estimated at almost a billion berrele 
have been prove? in Western Canada, In 1951 2 record 10€ new discoveries 
were mate ~ 40 new ofl fields and 6¢ new gas Melde - amt there were many 
important extensions of previously dlecovered areas. Teday,Vestern Canada 
with sone 650,000 aquare miles of possible ofl bearing land,offers great 
precise of aiding very materially in maintsining Western Henisphere reserves, 
especially vhen the factor of Cansdats limited pomilation of some 13,954,000 
people is considered, 

A recert symposium of "Future Petrolem Provinces of North Ameriea™ 
published by the American Association of Petroleum Ceclogists in 1951 gives 
the following impressive geoloricel facts and statistics which further 
exphasize the groat potential importance of Cannia to the future of 
Hexlsphere petroleum supply: 

{1) Only 125 exploratory wells have penstrated the very 

—r Randle (Madison) Limestone of Misslesipean 


ge, giving a density within the sosumed area of dis- 
weitukton of this formation of one well to 2400 square 


@ 


{2) Only 25 exploratory wells have penetrated the Devonian 
deep enough to test the D3 reef masber or in its absence 
the somovhat deeper "fragnental limestone" zone indicating 

& density of one well to 2070 square miles. 


7& wells have reached the top of the salt bearing 
section of the Middle Devonian malcing a density of one 
well in 7555 square miles. 


(4) Only 2¢ wells have been drilled to the tep of the 
Cambrian basexent, representing a density of one in 
21,600 square miles. 












(3) 
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In aidition to the above, the areas of possible future interest 
as potential petrolem protucing regions area noted to be: 
(1) Ebatland River District in southeast British Columbia 
within the Rocky Mountains whore active oll seenages 
are present but drilling te date has been unsuccessful. 


(2) Eraser River Delta near Vancouver. Drilling has been 
carmied to 5,00 feet so far without success. 


Gulf Islands near south east coast of Vancouver Islands 
where a belt of Cretaceous is present, 








t where o11 seepages and oil 

shales occur and a shallow well drilled many years 
ago is reported to have had oil ai gas showings. 
Tertiary, Cretaceous, ani Jurassic beds are reported 
om Graham Island the most northerly of this group 
where recently a dry hole was completed at 5500 feet. 

With regard to the famous Athabaska Tar Sais of Canada the 
Symposium declared that more than 99 percent of the deposit is too deeply 
buried for mining under present conditions and stated further that, "The 
only workable deposits are the benches and interstream areas in the valleys 
of the Athabaska River ani some of ite tributaries where the streams have 
cut through the overlying beds and inte or through the oll sands. The 
uineable areas are estimated to contain at least a million barrele of oll. 
Core drilling has revealed 265,000,000 barrels for one square mile and 
five contiguous sections appear to be almost as good. The feasibility of 
hot water separation of the oil from the sand has been demonstrated by 
prolonged runs in two different commercial siged pilot plants, each with a 
through put capacity of 300 - 500 barrels a day. Results indicate that in 
large scale operation the cost of the crude would be comparable with the 
average cost of o1] from wells, although prebeably higher than the cost of 
crude from flush fields. Whether the development of the sands must wait 


wnitil the fields of Alberta have passed their flush stege, or can be 
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integrated with the development and transportation of the oil from such 
fields is the subject of an intensive study being carried on by the Alberta 
Government .™ 
O11 consumption in Canada has likewise been growing apace. In 
1936 it wes 126,000 barrels per day, in 1943, 170,000 barrels per day, and 
in 1946, about 220,000 barrels. To expand production to meet the soon to 
be required 400,000 barrels per day will take large amounts of capital. 
and pipeline 

Also, Ganadats refinery/capacity must similarly be greatly increased if 
overall self sufficiency is to be attained. Much of the eapital required 
will undoubtedly come from the United States {according to J. E. Pogue 
about 500 million dollars on a fifty fifty basis between United States and 
Ganadian sources will be necessary). It is to be hoped that every success 

exploration and production 
will be attained as regards this capital formation for the /activities in 
Western Canada are particularly opportune and significant as regards 


United States and Western Hemisphere security. 
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B. Venezuela” 


Venemielats o11 production has increasei fron 120,000 barrels 
in 1917 to 621,000,000 barrels in 1951. Mexiects loss as a result of the 
expropriation of foreign oil properties became largely Venezuela's gain and 
undoubtedly sreatly aceeleratei Venezuelats development. However, at no 
time has the Yonezguelan Government lost sight of the tremendous advantaces 
to be gained by the devalonment of its great oil resources by foreilg 
enterprise, As a result,a largely agrarian type country is being rapidly 
end impressively transformed. In addition there have been several major 
iron ore discoveries in Venezuela since World War II. These high quality 
ore sources are vital to the United States and promise to give further 
impetus to Venezuelan development. As a result of the abundant production 
of crude oi) ani more recent production of iron ore the Venesuelan economy 
is becoming increasingly oriented toward the United States. A possibility 
exists that Venesuela may gain further petroleum tariff concessions from 
the United States in the not too distant future. The present petroleum 
tariff is 21 cents a barrel on crude but under the existing agreenent about 
one third of Venezuela's petroleum comes in at 104 cents. The Caracas 
Government wants the 10) cent rate applied to all it's oil, or even better 
still, to have the United States grant the maximm concession permitted 
by the general reciprocal trade agreement of 54 cents a barrel. 

Petroleum production in Cantenthite which country remains second 
only to the United States as a world producer of petroleuwn,dates back to 
1876. Initial development was en, however, and it was not until 1914 
that the first of Venesuela's important fields was discovered. This was 


“See Appendix II. 
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the Nene Grande Field on the east side of Lake Maracaibo. In 1922 los 
Barrosas #2 well came in with a flow of 100,000 barrels per day and 
interest in the country further increased. Expropriation of foreign oil 
properties in Mexteo in 1936, as previously mentioned, provided additional 
impetus to the rapid development of Venemelan oil, 

Today production in Venezuela is st a new high ef 1,600,000 
barrels per day ard almost 160,000 barrels per day over the 1951 average 
of 1,705,000 barrels, which in turn represented a 200,000 barrels per day 
inerease over the 1950 figure of 1,500,000 barrels. The Maracaibo Basin 
remains Veneguelals most important producing area ami the enat side of the 
basin is preetically one continuous o1] Mald. CGeologically speasicing, 
Venezuela o11 comes from two areas, Eastern amd Western. Eastern Production 
last year was at & rate of about 500,000 barrels per day and Western Produc- 
tion, at about 1,200,000 barrels. In 1950 production for Western Veneguela 
amounted to 71% of the total compared to 66% during 1949. Of this percen- 
tage Bolivar Coastal Fields contributed 50% in 1950 compared with 47% in 
1949 and the cretaceous limestone fields of west of Lake Maracaibo 16h, 
the seme as in 1949. Average dally ofl production per well for the entire 
country during 1950 was 23¢ barrels compared with 225 barrels in 194%. 
Eetimated tetal potential production for Veneguele at the close of 1950 was 
1,645,000 barrels per day compared to 1,561,000 barrels per day at beginning 
of the year. 

To discuss in detail the prospects of Venezuelats basins and 
producing areas would take a great deal of space and invalve the quoting 
of expert opinion, It is considered sufficient for this study to state that 
those who have studied Veneruela believe that a crude production of 2,000,000 
barrels per day will be ettained. This would be substantially above the 
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present output of 1,800,000 barrels per day. 

To date Venesuela, whieh retains the position of being the world's 
largest exporter of petrolew, has produced over six billion barrels of oll. 
Reserves are estimated at from nine to ten billion. One field, Laguintllas, 
has produced over two billion barrels. o ha 1949 27 prinel pal Venecuel.an 
fields had produced a total of 4, 900,000 burvdis fraa 350,947 acres for a 
recovery rate of 15,962 barrels per acre. Tia Juana and Cabimas Fielde at 
the end of 1949 each had total production of over 600 million barrels ard 
Oficina passed the 325 million barrel mark the same year, As of 1949 
hal, W53 acres were considered productive in all fields with a total of 
18,054,000 acres or approximately § percent of Venemielats total acreage 
under concessions which were then held by 24 compentes. About 2.35 percent 
of the total concession area was productive. Acreage held in concessions 
has declined. Ag of 51 December 1951 some 15,543,177 aeres were held. 

This is a decrease of more than 13 percent from 1949. As the above 
statistica show several Venezuelan oil fields have been prolific producer's. 
Also, although more is known about the geology of Venezuela than of any 
other Latin American country aa a result of the 12,500 wells which have been 
drilled, there are lerge areas in Venegsuela which have not yet been tested 
by drilling. It, therefore, seems a reasonable assumption that additional 
major fields remain to be discovered. 

In the absence of 1951 figures it should be noted that while 
production for 1950 was 13 percent greater than in 1949 there were nine 
fewer wells completed. Of the 673 wells completed in 1950, 593 were oi), 
producers (68%), 5 were gas wells, and 75 (11%) were dry. Exploitation 
wells totaled 45 or aight more than in 1949, while exploratory completions 
were down 17 walle to 214. Seventy two percent of the exploratory 
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completions in 1950 were oi] producers. Moreover, during 1950 only 73 
rige were operating on new drilling as eaopared to 100 in 1945. Party 
months (the usual indicators of exploration effort) for 1950 and 1949 were 


as follows: 
1950» 429% 
Setemic 149 23lef 
Gravity 3409 9209 
Surf. Geol. 182.3 260.4 
Struct. drilling 3005 29,2 
Telluric current 12.0 ‘.. 


No new of1 concessions are being granted by the Goverment at the 
present time. Most of the concessions now in force have been tested by at 
least one surface method. 

The Venexuelan Petrolew: Law of 1943 is new in force, This law 
raised royalty payments to the Goverment to 16 and 2/5 percent and pro- 
vided that the operating companies could convert all coneessions obtained 
under prior laws into new ¢oncessions carrying a term of 40 years. 
Virtually all comanies have converted their concessions under the new law. 

The Petrolewn Law also authorised the Covernment to take measures 
for the encouragenemt of refining in the country. In accordance with this 
policy ani except in certain cases where an alternative refining obligation 
might be negotiated, an undertaking to refine within Venesuela the equivalent 
of one-tenth of the preduction fram all new concessions grented after 
— in 1943 of the law must be assumed. Rewerer, this requirement was 
not applied to converted concessions, For new concessions it was also 
specified that the remaining nine-tenths production could not be refined in 


* Data by D, D, Porterfield in article on Venezuelan Production, appearing 
in AIME Proceedings for 1950. 
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the Caribbean area outside af Venequelsa, In presenting the law to the 
Congress the Venemuelan Govermuent claimed that their calculations showed 
that the qm of the royalty peyment ant taxes would give the country a 
participation equal to the net profits of the industry, However, according 
to calculations of Mr. Joseph EB. Fogue of the Chase National Bank of New 
York, "In each year ainee 1943 the Goverment has received a greater share 
of the earnings than industry". Mis figures show that for the period 1943 
through 19! the total ineome to the Coverrment amounted to some 1,131 
willion dollars versus S71 millien dollars of net irmome to the ofl industry. 
Discusaien of Venesuelats future capabilities can best be summed 
w by again quoting Mr. Pogue: 
*It is the policy of Yenemuela itself, however, which will 

heve the most to say about the future of Venezuelan oll and its 

bearing upon the esomry. This policy hes been such that a 

Largs and vigorous od1 production has unfolded, bringing the 

Nation to a commending position in the world of all. it should 

be remembered, however, that this development took plece under 
the impect of extraordinary, ami partly transient, economic 
forces. Venesuela has benefited from the enlarged demands of the 
war end its aftermath and from the repressive policies followed 


by several countries which thereby retired frac the fleld of 
competition in promoting the search for and development of oi1."1 











ie... . : , 
"Oil in Venezuela, published by Chase National Bank, p. 5, June 19h9. 
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C. Mexico* 


Mexicats of}. history has been a very disturbed ane. The initial 
climax to what leoked like a promising development in earlier years cccurrei 
in 1936 when the goverment took over the foreign oi] holdings by expro- 
priation. Total Kexclean production to date amounts to about 2.5 billion 
barrels ani as of 1 January 1952 her reserves were estimated at 1.4 billion 
barrels, The outlook for Mexico has been summed up by the Petroleum 
Administration for Defense in a recent release which credita Mexico with 
having a current crude production of 227,000 barrels per day. The Report 
tersely states "more production only from new discoveries, 

Petrvoleos Semana, more familiarly know as Penex, is the 
Govermment O11 Commeny which took over operations after expropriation. 
Penex continued, although rather alowy, the development of o11 fields and 
enlarged the limits of several areas notably Poza Rica, a field which was 
discovered in 1950, Currently this field produces approximately 1,000 
barrele per day or more than half of Mexico's current production. Penex’a 
Chief Geologist stated in 1946 that, "reserves yet to be discovered surely 
represent. at least more than double all the ofl discovered to date within 
the boundaries of this coumtry."] One factor wiich lends strength to this 
statement is that Mexico's ofl produetion eo far has come fran a relativaly 
emall area of o11 Melds. 

Mexicots more or lesa gradual increase in crude production took 
quite a jump in 1950. Figures rose fron 54,313,993 barrels for 194¢ to 
60,902,992 barrels for 1949 and reached 72,426,154 barrels in 1950 plus a 


production of 1,499,010 barrela of natural gasoline for a grami total of 
* See Appendix III 


TQuoted by Committee of Interstate and Foreign Commerce in their Pro- 
gress Report. "Fuel Investigation - Mexican Petroleum", U. S. Government 
Printing Office, washington, D. C., 1949. 
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73,885,164 barrels. During 1950 there were 67 rigs operating and 17 wild- 
cats plus 202 extensions were drilled. This compares with a total of 102 
wells drilled in 1948. Of the 1950 wells 133 wells were productive for a 
61 percent overall success ratio. Penex reported five discoveries in 1951 
of which Jose Golomo and Rabon Grande may prove to be the most important 
fields. The governaent reported also that some 267 wells were drilled 
during the year. 

Penex currently reports that it has outlined some 120 structures 
that are ready for testing, many of then in the Isthmus area, where Rabon 
Grande, Jose Colomo, Fortuna Nacional, and the Concepcion Fields are 
located, There were reported to be 113 rigs currently in use on wildcat 
and development drilling compared with the 67 which were operating in 1950. 
Also there are + geophysical parties engaged in active exploratory opera- 
tions. 

Presumably, 1f Pemex can realige its program there should be a 
continued steady increase in production. If this results, Mexico will con- 
tinue to supply her own needs and also to inerease the amount of oil exported. 
However, it would seem also as the Petrolewn Administration for Defense has 
noted that any large inereases in production will have to come from the 
discovery of new areas, and not from the axploitation of known reserves. 

It should be emphasized, moreover, that since the expropriation year of 1938 
no major oil field has been discovered. Finally, if United States Oil 
Companies which have the "know howt were permitted to go into Mexico and aid 
in the development of her undiscovered petrolewn resources on reasonably 
fair terms it seems quite possible, to this writer, that Mexico's position 
in the world oil picture could be vastly improved. 
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D. Colombia 


Colorhia obtained an early start in the o11 business, with o11 
seepages having been noted as early as 1866 at Tubara near Cartagena. In 
1905 the Colombian govermeent authorized its first oll concessions, those 
at. De Mares and Barco. weve, to date the regults have been rather dis- 
eppolnting and the sountry as yet has not lived up to ite sarly promise, 

Although the first drilling which was on the De Mares conces~ 
sion in 1916 fount the Infantas Field, it was not until 10 years later 
when the Andean Pipeline was completed that any of] wes axmorted. Oil 
seepages at Petrolea within the Barco concession were likewise worked! quite 
eerly axi the Rio de Gro Field was established in the early twenties, but 
it was not wuitil 1939 that the concession began to export oil. 

One difficulty has been the lack of real exploration. As of 
1950 some 19% wildeat welle had been drilled in Colombia. These widely 
eecattered walls have only scratched the surface of patrolewm posaibilities 
besides ylelding only a minimum amount of the necessary geological informa~ 
tion. 

There has bean some recent improvement, however, and Colombia's 
guint protuitien tamatte te 105,000 beaveie por tops The De Mares con- 
ceasion reverted to the Nation in 1951 when the terms of the agreement 

expired. However, International Petroleum Comany tds, & subsidiary of 
Standard O11 of New Jere yourvetig holds coneession contracts and applice~ 
Gees Ser eontrethe ono ther eiees Li Odeabie, axl these areas are now being 
extensively explored. In one of these ares, 75 miles down the Magdalene 





River from De Mares in what is known as the Middle Magialene Area, a wildeat 
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well, Totwank No. 1, was brought in during November 1951. The well 
flowed at a rate of about 1600 barrels dally. New fields have also been 
discovered on the Baree Concession where the North and South Sardinata 
have tested production and a deeper horizon at Rio de Oro has yielded edi. 

Colombiats of] still appears more « question of the future than 
of the past. Colonia, in the decade of the 19208, was considered by 
many to be geologically a better prospect than Venesuela. There have deen 
sone 521,000,000 barrels of of1 produced fron the De Mares Concession and 
approximately 70,000,000 barrele fran the Barco Comession. It would seem 
logical therefore,to assume that there is more oil waiting to be discover- 
ed in a country where such large amounts have already been found. 
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Be Trinidad 


The jalend of Trinidad hae had a very stehle petrolew: production 
over the last five years. Froduction has ranaine’d between 55,000 and 
56,000 barre’ per day during this period and the annual footage drilled 
has ranged between 630,000 ani 660,000 fest/ The search for new horizons 
has been a contimous one but stratigraphic conditions on the lelani are 
extremely complex, A total of fourteen deep toasts to find Cretaceous 
production resulted in only one producer, Currently, development continues 
in the Miocene in order to maintain production and accordingly forecasts 
at the present tine as to future production would seem to have little 
basis. Trinidad is at present a net importer of of] with net imports 
averaging 25,000 barrels per day during 1950 and at a slightly higher rate 
in 1951, 


IData quoted IPAA, Columbus, Ohio, April 28, 1952, by wW. H. Farrand, 
Acting Assistant Deputy Administrator, Petroleum Administration for Defense, 
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AREAS OF LESSER IMPORTANCE 


Ure Ae De Stewart, Chief Economist for Secony Vacwuna O11 Company, 
predicts that the totel erude supply for South American eomtries (less 
Caribbean) will amount to some 123,000 berrels/for 1952; 127 ,000 barrels for 
1955; 131,000 barrels for 195%; and 134,000 barrels for 1955. These figures 
show both the relatively small total production for these areas and the re- 
latively emall annual percentage increase which ie enticipated. Producing 
countries with thelr current crude production in barrels per dey are: Peru 
(43,000), Argentina (66,000), Brazil (2,000), Eouador (7,200), Bolivia 
(1,500), and Chile (1,500). Of the South American Countries (other than 
Caribbean ) inguitihins Brazil and Uruguay consume more crude than they pro-~ 
duce, and Ecuador, Bolivia, Chile, and Peru produce more than they consume. 

Peru's pesk year wae 1936, wien 17,593,000 barrels wore produced, 
for a daily average of 4d 068 barrels. Production declined after that but 
during the last five years has been making a atealy, though small, recovery. 
Chief producing sreas are in northwest Peru near Talara, ami the Aguas 
Calientes Field on the eastern side of the Andes. 

In Argentina private companies ars permitted to work fields they 
already oui but are prohibited from obtaining new concessions. Only the 
Goverment O11 Corporation can extend its explorations. As a result, in 
1947, Goverment O11 fields produced about ha 600 barrels per day and private 
company fields about 14,600 barrels per day. By 1991 the Covermment 011 
Corporation had gone to 53,000 barrels per day but private production had 
declined to 14,700 barrels per day. The most recent development has been 
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the manhole a new exploratory well in the Campo Duran Field adjoining 
the Bolivian border. Drilled to 10,800 feet and producing at the rate of 
1,800 barvele per day this is the deepest and most productive wall in 
Argemtina. In splte of this aingle major compl. abhor, the prospects for in- 
creasel production seem relatively slight. Recently Argentina has been 
rumored to be attempting to arrange a barter arrangenent for iranian 011. 
Secvten, Argentina possesses neither the surplus food nor the surplus 
tankers to make such an arrangement likely. Net imports in July 1951] were 
at the rate of 45,000 barrels per day. 

Bragil, began developmet of her petroleuw: resources under 
goverment monopoly in 193¢ and a year later brought in her first field, 
the Lobato-Jeanes. Seven other fialds have aince been discovered. All 
eight flelde are located in the State of Bahia ani have a total of epproxi-~ 
mately 137 producing wells. Production at present is more or less stationary 
and is limited by the capacity of the Hataripe refinery which is being 
presently emanded from @ 2,800 to o Shed tenesla pur Gay cmpesttye Bragil 
supplies less than 5% of her daily requirenent for 100,000 darrels and 
reliance on imports sexs Likely to contime, although Brazil could probebly 
beeane a much more important of] producer. SBragil has sedimentary basins 
favorable to accumilations of petroleum that in totel are at least the sise 
of Texas. The goverment, however, being unable to carry on large scale 
exploration on its tte appears unwilling to let. foreign enterprise take 
over. 

Jeuador has hed a total production to date of sbout 4 million 
barrels. Protuction has come principally from the Ancon-Tigre-Cautivo fidids 
whieh were discovered in the early 1920ts. No large productive areas have 
been located same, despite a continuing search, and these fields continue 
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to turn cut the bulk of Ecuador's limited annual production. Thies produce 
tion reached 2.3 million barrels in 1947 and is currently running at an 
anmual 2.6 million barrels. Future prospects do not appear favorable. 

Bolivia's petroleum history began in 1921 when Standard 011 of 
New Jersey obtained a concession in the southern part of the country. 
Bermejo was discovered in 1922 and the Sanadita Field in 1926, the latter 
having a cumulative production to 1 July 1990 of 1,735,000 barrels, In 
1927 Camiri Field, the largest of the Bolivian fields, was discovered. 

With about 16 wells this field had a cumlative production to 1 July 1950 
of 2,600,000 barrels, On 13 March 1937 Bolivia became the first of the 
South American countries to expropriate oi] concessions and since that time 
little has been accomplished. The most significant discovery of the 
Goverment 011 Corporation was the Guayruy Field, which it found in 1947. 
By 1947 production for the nation as a whole was only 1,500 barrele per day. 
Geologically Bolivia appears to be a fevorable srea, wowever, despito a 
new o11 law passed by the Bolivian Congress in 1950 there apparetiy have 
been no great mmber of applicants for oi] concessions and no announcements 
have been made to date as to any concessions granted. The recent Bolivian 
revolution would sean to meke even more remote the participation of foreig 
capital in the development of Bolivia's oll resources. 

After making the petroleum industry a government monopoly by a 
law passed in 1926, Chile temporarily reversed iteelf ani several companies 
applied for concessions. In 1928, however, the Congress again reversed 
itself and withdrew ite permission for the granting of concessions, This law 
has reuained in effect ever since. Only one section of Chile has ever been 
considerad geologically favorable, the extreme southern end, at the Strait 
of Magellan, known as the Santa Cruz Basin. Much of the Brunawick Peninsula 
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and Spring Hill areas here have been mapped and the Spring Hill discovery 
well was completed in 1945. Of the first 20 wells drilled after the 
discovery well, 11 were oil producers, and 4 were gas wells. Production, 
however, has not been great and the present production amounts to 1,500 
barrels per day, all of which is shipped to Uruguay since there are no 
Chilean refineries, 
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VI 


POSSIBLE FUTURE DEVELOPHENTS 
WHICH COULD ADVERSELY AFFECT WESTERN HEMISPHERE PRODUCTION 

In the introduction to this thesis 1t is stated that the petrolem 
picture in the Western Hedisphere cannot be entirely disassociated from the 
world picture, Developuent of the thesis has proceedei, however, on the 
aseumption that military considerations, public opinion, ami economic 
incentive will govern in the future to an extent whieh will insure the con- 
timed ani uninterrupted development of additional reserves in the Western 
Henlephere as our petroleun requirenents continue to rise. 

in the world picture today there is one major aspect which 
though not yet of unfavorable significance may became ao. This is the 
question of cartel or "As~ie Agreements" between the Dic Myve international 
oil companies end the posaible effects therefrom on Western Henisphere pro- 
duction if world of1 pricing plans are undertaken by these companies. The 
Big Five Companies are Anglo-Irenien; Shell; Stemard O11 Company (New 
sersey); Caltex (which is a subsidiary of Standard of California and the 
Texas Company); ani Gulf. Without detailing the worldwide operations of 
these gumpatlien, the important facte to an understanding of the overall 
picture are: (1) the tremendous of] reserves of the Middle East where ex- 
trenely low producing costs guettile (2) the very considerable investnet 
of thees corparvtise in the Middle Rest, (3) the mounting political tension 
of the entire Middle Fest resulting from ite closeness to the U.S.5.R., 
and (4) the greatly increased costs of finting new oil in the United States, 
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For these reasons alone the posaibility must be assumed to exist thet vhen 
a safficient maiber of the new tankers now being built are available, the 
United States companies in the Big Five may become increasingly reluctant 
to prosecute expensive exploration and development programs within the 
Western Renkaphere, at least on a acale proportionate to their share of 

the United States and Western Hexisphere market (except possibly in 
Venesuela ani Cenada where subsidiary companies already have major conces- 
sions). Such ea policy would tend in itself to promote (1) higher of] prices 
in the United States, (2) increased United States imortes of Middle East Oil 
and (3) lead to a decline in Western Hexisphere productive capacity. 

The possibility likewise exists that the United States public may 
be "sold" the idea of a national or Western Hemisphere conservation program, 
which would substitute importation of Middle Eest O11 for a significant por~ 
tion of United States or Western Healephere production. Sueh a program, in 
the opinion of this writer, would tend to decrease rather than increase 
United States national security in the short term (tankers are especially 
vulnerable to both submarine and air attack) and in the long term could have 
oven more adverse and serious effects. It is possible in this thesis only 
to note the unfavorable military aspects of too great a dependence on Middle 
East, O11 with consequent restriction on the development of Western Heal sphere 
sources, The following passage from “Resources for Freedom, Vol. lll, 1952, 
A Report to the President of the United States by the President's Materials 
Policy Commission, is py a concisely sun up this viewpoint: 

ses to nan, Sctoaey al pertge eis sa ein 
oil for a long time. Its friexuis and allies in the Eastern Nania~ 
Sopplice fron that area showid be substantially retuest in tine of 


war those allies would then have to be supplied fran the 
sources, largely in this henisphere. The pattern of wartime supply 


“es © 8 oe 18 kee ©* wr yOLLderer tf? Oenle Wey tees ay? 
ar? thelr rw fit geen! mn veer? on) oe? Gee GesTem 4 : 
omen uae eye) cars oc ere, afl oct «] Of ames 20cm eter 
& OA oar) @ermeae! we eet"! oe Ieee 
ore tem + phe ti on—g afer + &r oe '¢ comet emo 
w othr @ fc) Oo rater? wow im etd -ss o@ 
<< mm “oes rr! es eke yo eee ee es!) es Ce 
cents Ko weit (4) prem; ef Mined of feed Dee tain © ee. lee 
De ted tat we were pote, 2d eevee! | eee Gee ee 
cepa cvifenom ene tel epee? oJ wlio sp? meet (C) hm 
wet Ally eed Mlle A Pel ee ee eC! 
wrere, ailoremxs cepa) omind we imiles 1 mb) aft ie Of 
een Se. en 
wha tee, ema stobe mish lake Se eee 
cherish anld Shih ection 0 tami Mee pdiee ob i anbals ell 
wtih lee oes titel | ermed Peis ill OS item Mets olin ancl 
eal Aled cenhd qui Aad id Ie |W 5 Ke Slice Ale 6) Alivemtber 
Gh Shee) shld oi ottimer: 0] 42 tatty Sel Ae OS ome Ove 
OAS > cemiemeh « samy ad Ue pines eradilah atari wal bla we 
ee me a oe ry dem A 8 a 
PMU Lil at (net oA camme k men wot ee 
peccre aren empty 
~ iesil> hdd me em 


, i 


. i 1 at. Cashed eaten — oe ”~ « 















































~~ mde wih ub anll le Na oe >» + 
. 6) womb «1! vy as 


— -« tll al ll, y 


‘ 
. 4 — 













= a 





A il 


ami consumption for which preparation must be made is therefore 
a single comprehensive pattern for the entire world," 


The above discussion has been intended to point up the two pose 
sible developments which admittedly could very adversely influence future 
petroleum supply in the Western Herisphere. It must be presumed, however, 
until proved otherwise, that sound Jwigement will prevail in these matters 
and that a close cooperation between industry anid goverrment will contime 
te be achieved, Clearly the security problen in of1 will become an ever 
more difficult one. Correspondingly, the problems faced by the Petroleum 
Administration for Defense in assuring an adequate supply of o11 must in- 
evitably also become increasingly complex, Wise leadership and the same 
spirit of cooperation and patriotian which made possible such notable 
achievenents in meeting petrol ews problems of World War IT will be required 
if thene impending difficulties, with the dilemma which they will pose, are 
to be surmounted, as of course they must be. 
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Vis 
CONCLUSIONS 


le The estimate of future petrolewe demand in the Western 
Hemisphere is essentially a short range evaluation which must be based on 
current trends and on economic factora, not the least of which is the price 
ef oil. 

Ze An estimate of the future production of petrolewa in tho 
Weetern be«lsphere is difficult and even though based on accepted principles 
and techniques remains largely subjective (this is so because any evaluation 
of the past and its projection into the future will be influenced in varying 
degree by the attitude and ovtleck of the person doing ths forecasting). 

3. ihe present planning of the Petrolewa Administration for 
Getense is by far the most comprehensive type yet placed in effect for 
defense mobilization. Uy furthering the developasct of additional petroleum 
supplies in those areas of the western Hemisphere where economic incentive 
and the geological aspects appear mort promising and where the political un- 
certainties cre at a minimum it is performing a highly important function. 
The means of accomplishing this objective, moreover, are through the exercise 
of primary responsibility for allecation of scarce steel cil country supplies 
to foreign areas other than Candda and through close coordination with indus~ 
try and with other branches of the government. 

4. Assuming ne major shortages of stvel to meet the forecast 
requirements of the Petroleur Administration for Lefense, present statistics 
and trends would seem to indicate an availability of petroleum within the 
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Western Hemisphere sufficient to meet presently predicted Hemisphere require- 
ments for the next. few years. This conclusion assumes the absence of an all 
out wars 

5, It ise obviously impossible to asseas the capabilitier of 
Weatern Hemisphere petroleum supply to meet the large scale requirements 
of an all out war. Such oe determination would have to be based on highly 
classified tturanttitits fneluding national and military objectives and on 
time schedules. It seens axtonatic, —_o that the greater the available 
surplus of petrolem supply within the Western Hemisphere, the stronger the 
position of the United States and of the Western World becomes. 
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* Except as otherwise indicated, 


= thousands of barrels) 


1950 = él ofS 
1951 -— 99,515 





(33 refineries) 
Crude - 326,600 
Cracking= 166,800 


statistics are from “Petroleum Facts and 


Figures" Ninth Edition, 1950, published by American Petroleum Institute. 
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APPENDIX I (Contimed) 





(for period Jarmery 1 - June 30) 
(According Dominion Statistics Baurean, Ottawa) 


1950 494s. 
9,607 
123,866 112,639 
45 945 410,612 
4,693,137 4 714, 987 
"397,498 "366,740 
5995_7 30 1,535,842 
6,566 7,668 
1So0F98 mat 
ieageeas 3,890 
1 oe os 
en oe 
26, The ho, Bie 
7952 E, 
27,632 36 
25,007 15,763 
“Tl, 782,670 “9,109,960 
97, 109,357 


s 


"12,496,855 "9,812,599 








APPENDIX IT 


STATISTICS FOR VENEZUELA « 











~~ - 136,669 
39 - 126,54. 
3 - 73720 
so: lee 
36002C GK TOR 
37 - 22 thous of barrels 
> ~ 126,174 (derived from World O11 statistics) 
= 3 
- 245,570 1 = E86 
Ws 385,156 | 
= |S =e (ecrmele per aay 
~ barrels a. 
NS 90,005 ty Sy 
hg ~  go.26 (15 refineries) 
50 - HG, 762 (by World 
5 621.2% nie ome ‘ an 
52 = ~—«657,000 (Estimate "7 
besed on 
PAD figure 
of current. 
production) 


* Except as otherwise indicated, statistice are from "Petrolewn Facts and 
Figures", Ninth Edition, 1950, published by American Petrolewa Institute. 
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APPENDIX II (Continued) 


Foreign Operators Production (barrels) 
1950 Cumulative 
Creole 232,719,603 2,524, 783,246 
Shell LED SE79 9146 1,897,207, 230 
Mene Grande &6 604,526 920,600,471 
Socony Vacuum 13,471,16 61,366,670 
Venezuela Atlantic Refin. Great 13,125,873 
SAP Los Mercedes 6,627 ,498 15,151,162 
Sinclair 4 598 ,160 59,601,332 
Richmond 4,563,079 6,167,651 
Texas Petroleum Company 35,500,899 13538998 7 
Phillips 2,734,407 5, 3514,6 
British Controlled 
Oil Ltd. 363,167 31,047, 265 
Guasan O11 Company 25595 75,079 
Others 399154579 
5 6, 729 839 5555155 10,035 


‘ According to a recent report of The Third World Petroleum 
Congress, 949% of Caribbean Oi] (which includes of course Trinidad) 
is owned by the Big Five International Companies, namely, Anglo~Iranian, 
Shell, Standard O11 of New Jersey, Cal ~ Tex (Standard of California and 
Texaco), and Gulf. 
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&PPERDIX TIL 





thousanule of barrels 
1930 - Py,” 1930 - 24,091 
3h ~ 339059 - 20,162 
32 bad 32,805 je - 20,586 
Ei al 34,001 > ad Lé 9264 
~ pet S : —™ 21,206 
35 > 9 35 = 19,089 
36 ~ 1 086 36 - 21,712 
37 - 46,907 3T - 20,717 
3g lend 0308 36 = 12,215 
+4 Sd 69S & ™ 16,615 
“te - 196 4h ~ 134668 
ho ” 9615 42 = 693 
m4 seal 35,163 te al 3,87 6 
-~ peoe0e _ 4 
45 . 3,547 45 * D6 
h6 - 199835 HE - 6,025 
47 ™ 56, 47 al 10,165 
” -~ 2 0506 te - 
— r) = 
50 - neg (by World 611) 50 ~ 16,110 = ge 
51. - 76,532 (by World 041) el - 11,775 ae 
52 - 72,055 (estimate based 
on PAD figure 
of current 
production) 


® Except as otherwise indicated, statistics are from "Petroleum Facts and 
Figures", Winth Edition, 1950, published by American istrolewum institute. 
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APPENDIX III (Continued ) 





Tathous 5 2h 5 647 6,432 5,600 
Total G3,547 49,235 5,224 57 58 





Poga Rica 6,000 
Isthmus Tehuantepec 26,000 
Mexico City 45,000 
Juarez 500 
Total 11h, 500 





Crude 160,350 barrels per day 
Cracking 25,900 barrele per dey 


* Data from "Fuel Investigation-Mexican Petroleum", Progress Report of 
Committee of Interstate & Foreign Commerce, Pursuant H. Res. 595, 
Eightieth Congress, U. S. Government Printing Office, Washington, D. C., 
19h9. 
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3,091 (by ae 
36 »325 {by 5 Ogee 
36 325 (Tetinate 

PAD D figure 


for current 
production) 






accorniing to "World O11") 
(thousanis of barrels) 


1950 - oh. 588 
1951 . 26,065 


fas of Y demuary 1950) 


Crude ~ 235,700 barrels per day 
Cracking <- None 


# Except as otherwise indicated, statistics are from "Petrolew Facts and 
Pigures", Ninth Edition, 1950, published by Awerican Petrolewn Institute. 
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STATIST SPMARY INCLUDING RATIO C 
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On WESTERN HEMISPHERE 





A. RECENT STATISTICS 
"Cxude 01) Production (Barrele per Day) 

AG 1951. 
Canada 20,000 131,000 
United States 4,752. 000 6,149,000 
Venezuels 1,064,000 1,705,000 
Other 
Latin America 550,000 496,000 
Total 6,185,000 8,481,000 

*Consuyept don 

LON 423), 
Canada & Alaska 250,000 417,000 
United States 4,922,000 7,043,000 
All Latin 7 
Aneriea 590,000 952,000 
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* Data from Stamdard 011 Company of New Jersey 1951 Report to 


Stockholders. 


PRODUCTION TO CONSUMPTIOR 


@-Ancrease 
55520 

29.44 

60.3 


4147 
37 ed 


& increase 
41.3 
454 


61.24 
46.7 
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APPENDIX V (Continued) 


Be OUTLOOK FOR 1952 


“*Patrolem Demand (Barrels per Day) 
United States 7,290,000 
Other Morth American TH5 ,000 
Caribbean 9159000 
Other South American 384,000 


Total Western Heel sphere 8,794,000 


oreCurrent Crude Production (Barrels per Day) 


Canada 225 ,000 to 300,000 
Veneguela 1,800,000 
Hexlco 227,000 
Colombia 105,000 
Peru 45,000 
Argenxtina 68,000 
Trinidad ,000 
Bragil 2,000 
Cuba 300 
Ecuador 19200 
Bolivia 1,500 
CHilLe 1,500 


United States production aecorling to 
World O11", 15 Pebruary 1952 issue 6,336,100 


fotel for Western Hend sphere 8,947,000 





“* according to A.D. Stewart, Economist for Socony Vacuum 011 Company 1 
“e+ According to W. H. Farrand, Official, Petrolews Administration for 
Defense (PAD Release, 23 June 1952). 


lfrom table contained in article "World Demand to Continue Upward Trend", 
Qil and Gas Journal, issue of December 20, 1951 
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APPENDIX V (Continued) 


STATISTICAL SUMMARY INCLUDING RATIO OF PRODUCTION TO CONSUMPTION 






CG. PETROLEUM DEMAND OUTLOOK FOR IMMEDIATE FUTURE 
ACCORDING TO A. D. STEWART 1 


(thousands of barrels daily 
with percentage increase over previous years indicated) 


1922 % 1953, b 1954 b 1999 
United States 7290 5 7611 4 7775 2 7937 2 


Other North 
America 745 6 786 6 831 5 &75 5 


Caribbean 375 = («ag 388 3 Hol % Lik 3 


Other South 
America 364 7 493-10 457 g Le 55 6 


Total Western 
Hemi. sphere 
Excluding U.S. 150% 9 1599 6 1689 6 1774 5 


Including U.S. 8794 5 9210 5 9464 3 9711 3 


fA 


D. SUMMARY 
Indicated Western Hemi sphere crude production for 1952 is running 
at a 5.5% annual increase (8,947,600 barrels per day versus &,481,000 barrels 
per day for 1951). Continuation of this eurrent annual rate of increase 
would result in a projected crude productivity of 10,442,631 barrele per day 
for 1955. 






1953, 1.0253 1954, 1.05; 1955, 1.0556 


lmvorla Demand to Continue Upward Trend", Oil and Gas Journal, issue of 
December 20, 1951. 
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